Objectives: The 2015 Workshop of the Society for Hematopathology/European Association for Haematopathology aimed to review immunodeficiencyrelated lymphoproliferative disorders with plasmablastic and plasma cell differentiation.
Methods:
The workshop panel reviewed human herpes virus 8 (HHV8)/Kaposi sarcoma herpesvirus (KSHV)-associated lesions and other lesions exhibiting plasma cell differentiation, including plasmablastic proliferations with features of myeloma/plasmacytoma, plasmablastic neoplasms presenting in extranodal sites and effusion-based lymphomas, and rendered a consensus diagnosis.
Results: The spectrum of HHV8/KSHV-associated proliferations ranged from multicentric Castleman disease (MCD) to MCD with plasmablastic aggregates to HHV8þ diffuse large B-cell lymphoma and germinotrophic lymphoproliferative disorder. Comparisons across effusion-based lymphomas with and without HHV8/KSHV and plasmablastic lymphomas in immunodeficient and immunocompetent patients were discussed.
Conclusions:
The presence or absence of HHV8/KSHV is a defining feature in disorders associated with Castleman disease, although their differential diagnosis and recognition of progression may be challenging. Plasmablastic proliferations overlap with myeloma/plasmacytoma as well as extranodal and effusion-based lymphomas. The involvement of Epstein-Barr virus is typically variable.
Drs Amy Chadburn and Jonathan Said chaired session 3 of the workshop on human herpes virus 8 (HHV8)/Kaposi sarcoma herpesvirus (KSHV)-positive lymphoproliferative disorders and the spectrum of plasmablastic and plasma cell neoplasms in the immunodeficiency setting, and they functioned as the co-lead authors of this article. This session discussed the spectrum of lesions with plasmablastic differentiation, including KSHV/HHV8-associated lymphoproliferative disorders, plasmablastic lymphomas, and a number of morphologically similar lesions. These proliferations are highly associated with infection by c-herpes viruses, Upon completion of this activity you will be able to:
• recognize the salient histologic features of human herpesvirus 8 (HHV8)-associated multicentric Castleman disease.
• list the differential diagnosis of HHV8þ lymphoid lesions and specify the information needed to identify each entity.
• provide a differential diagnosis of plasmablastic lesions, incorporating pathologic features (morphology, immunophenotype, genetics) and also viral content, clinical setting, and clinical presentation.
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possibly more so than the other categories included in this workshop. The term plasmablast refers to a cell that retains proliferative capacity together with an almost fully mature plasma cell phenotype and the transcriptional profile of plasma cells with expression of PR domain zinc finger protein 1 (PDRM1)/Blimp1 and X-box binding protein 1 (XBP1). 1, 2 Morphologically, these lesions are characterized by medium to large cells with relatively abundant cytoplasm and cytologic features of immunoblasts, plasmablasts, and plasmacytoid cells and may be difficult to separate based on morphology alone. Thus, these lesions highlight the need to perform a multiparameter investigation, including clinical information, laboratory studies, and viral status in addition to morphology, immunophenotype, and as needed genetic studies as part of their evaluation. The spectrum of plasmablastic/plasmacytoid neoplasms in the setting of immunodeficiency includes plasmablastic lymphoma, which can exhibit a spectrum of morphology, as well as plasmacytoma, plasma cell myeloma, and plasma cell leukemia. 3 While "classic" examples of these lesions are relatively straightforward to diagnose, many cases exhibit overlapping features that can cause confusion. For example, the lesions that are grouped under the term plasmablastic lymphoma are quite heterogeneous with differences that may be related to the immunodeficiency state of the patient (human immunodeficiency virus [HIV] vs posttransplant lymphoproliferative disorder [PTLD] , for example). Separation of plasmablastic lymphoma and blastic myeloma can be difficult even with adequate clinical information. Furthermore, lymphomas with plasmacytic/plasmablastic differentiation can present as malignant effusions, causing confusion with the HHV8þ primary effusion lymphomas (PELs). Several cases are highlighted in this report to illustrate the characteristics of these lesions in the different immunodeficiency settings and their differential with other lesions with plasma cell/plasmacytic differentiation, including PEL. HHV8-related lymphoproliferative disorders include germinotrophic lymphoproliferative disorder, multicentric Castleman disease (MCD), HHV8þ diffuse large B-cell lymphoma not otherwise specified (HHV8þ DLBCL NOS), and PEL/extracavitary PEL. 4 While most HHV8-infected individuals have an underlying cause for immunosuppression, such as HIV, the rare condition, germinotropic lymphoproliferative disorder (GLPD), preferentially occurs in immunocompetent hosts. 5 These lesions, like most ex- Seventeen cases of HHV8þ MCD were submitted to the workshop from 12 HIVþ, three HIV-, and two unknown HIV status patients (male, n ¼ 15; female, n ¼ 2). As distinct criteria for the diagnosis of HHV8þ MCD have not been fully defined, these cases were closely examined for features that would be helpful in their identification based on morphology and immunophenotypic markers. Although there was some variation in morphology, most cases showed variably involuted follicles that exhibited some degree of hyalinization, prominent vascular proliferation, sheets of interfollicular plasma cells, and plasmablasts that were located primarily in the mantle cell zones and/or abutting the germinal centers ( Image 1 and cases SH2015-250 and SHS2015-287). Additional cases not presented but relevant to this discussion include the other cases of HHV8þ MCD cases submitted to the workshop. In some instances, the plasmablasts, which are medium to large cells with vesicular nuclei and amphophilic cytoplasm, form larger collections invading or replacing the germinal centers, abutting the germinal centers in the mantle zone and/or seen randomly in the interfollicular area. These plasmablastic aggregates were previously termed microlymphomas (see below). 14, 22, 23 Summation of the immunophenotypic studies done on the 17 HHV8þ MCD cases (not all markers done on all cases; Image 2 and Image 3 ) showed that the plasmablasts were the HHV8-infected cells based on expression of latent nuclear antigen (LANA; ORF73; LNA-1), which shows a dot-like nuclear staining pattern (Image 2, upper left and middle images). Where tested, a proportion of the LANA-positive cells were also positive for vIL-6. These LANA-positive plasmablastic cells expressed cytoplasmic IgM k immunoglobulin (Image 2, upper right image and lower images) and were uniformly multiple myeloma oncogene 1 (MUM1) positive, and between 33% and 50% of the cases were variably positive for CD20 and/or CD79a (Image 3, upper images). However, all cases tested were paired box protein 5 (PAX5); also known as B-cell-specific activator protein (BSAP), CD10, and B-cell CLL/lymphoma 6 (BCL6) negative. Immunostaining for follicular dendritic cell (FDC) markers, CD21 and CD23, showed variable patterns with respect to the follicle structure; however, a number of cases contained follicles with concentric, tight, collapsed, or small FDC meshworks. The large numbers of plasma cells in the interfollicular area were CD138þ and polytypic based on light chain expression (Image 3, bottom images). Although rarely reported in the literature, 24 none of the cases submitted contained LANA-positive plasmablasts that were also positive for EBV based on in situ hybridization.
MCD With Plasmablastic Aggregates
One of the characteristic features of HHV8þ MCD as described above are the HHV8-infected plasmablasts, which are present in the lymph nodes and spleens of these cases. Although these cells are usually seen in the mantle zones, as the disease progresses, the plasmablasts increase in number and may coalesce to form variably sized aggregates both within and outside of the germinal centers (case SH2015-287). Immunostaining with antibodies to the HHV8 latent nuclear antigen, LANA, highlights the plasmablast aggregates in this case, which are also positive for vIL-6, IgM, and k immunoglobulin light chain. Although these aggregates exhibit k light chain restriction, they are, by polymerase chain reaction (PCR) analysis, polyclonal or oligoclonal with unmutated immunoglobulin genes.
Diagnostic difficulties arise when the plasmablasts in HHV8þ MCD coalesce to from aggregates (previously called microlymphomas) as illustrated by several of the cases submitted to the workshop, including case SH2015-287. This was a 57-year-old HIVþ male patient who developed lymphadenopathy in the chest, abdomen, and pelvis. Although the histologic sections from a cervical lymph node showed features of HHV8þ MCD, there were aggregates of plasmablasts in the follicles and the interfollicular zones outside the germinal centers. Of interest in this case was the phenotypic diversity of the plasmablasts based on location in the lymph node with expression of CD138 by the interfollicular plasmablasts but not by the follicle-associated HHV8þ cells. The significance of the clusters of plasmablasts seen in this case is uncertain but should not be considered diagnostic of malignancy. However, progression to a monoclonal proliferation and frank lymphoma may occur. By contrast, HHV8þ DLBCL (see below) differs from microlymphoma in that there are sheets of clonal malignant cells effacing the tissue architecture. It is also of interest that a number of the plasmablasts in this case were found to be dim p53 and dim c-MYC protein positive. Two reports in the literature have also described the presence of p53-positive plasmablasts in HHV8þ MCD; in both of these cases, the patients had aggressive disease. 25, 26 In the case submitted to the workshop, the patient was treated with chemotherapy and subsequently went into remission, and the significance of p53 and MYC expression is uncertain.
HHV81 DLBCL NOS
The incidence of non-Hodgkin lymphoma in patients with MCD is reported to be about 15 times that expected in the general HIVþ population.
14 More recently, it has been suggested that treatment of MCD with rituximab reduces the risk of lymphoma. 27, 28 HHV8þ DLBCL NOS usually arises in a background of HHV8þ MCD in patients who are also HIV positive. resembling plasmablasts or immunoblasts. The malignant cells are monoclonal and can express k or j light chains but usually the former. In some cases, a leukemic component is present. 14, 22 The neoplastic cells are variably positive for Bcell markers, including CD20; usually express markers of more terminal B-cell differentiation, such as MUM1; but are often negative for CD138 and are negative for EBV. In comparison with other plasmablastic lymphomas that have classswitched immunoglobulin genes, in HHV8þ DLBCL, there are no immunoglobulin somatic hypermutations. DLBCL arising in HHV8þ MCD commonly has an immunoblastic or plasmablastic appearance and should be differentiated from cases of PEL and EC-PEL discussed below, which may occur as well in patients with MCD. Although both PEL and EC-PEL may arise in patients with HHV8þ MCD, these are considered separate entities, and there is currently no definitive evidence of evolution of MCD to PEL/EC-PEL. 30 The HHV8þ DLBCL NOS, neoplastic PEL/EC-PEL cells are positive for EBV and have hypermutated genes and immunoglobulin gene rearrangements. Case SH2015-250 is a case of HHV8þ DLBCL NOS arising in HHV8þ MCD and illustrates features of progression from MCD to lymphoma. This is a 37-year-old HIVþ male patient who developed widespread lymphadenopathy and B symptoms over the course of 2 years, while his HHV8 viral load increased to 1,200 copies/mL. An axillary lymph node revealed typical features of HHV8þ MCD. Clusters of plasmablasts were present, which were positive for IgM k. The patient remained in remission for 2 years following rituximab therapy but then relapsed with progression to HHV8þ DLBCL NOS.
Evidence suggests that DLBCL in the setting of HHV8þ MCD arises from the plasmablastic cells, which are present either as individual blasts or as intra-or perifollicular clusters. In case SH2015-250, there was progression of HHV8þ MCD to MCD with plasmablastic aggregates (plasmablastic microlymphoma in WHO 2008) 31 and finally to HHV8þ DLBCL. The term microlymphomas refers to aggregates of plasmablasts with moderate amounts of dense amphophilic cytoplasm, vesicular nuclei, and one to two prominent nucleoli, usually adjacent to lymphoid follicles. The aggregates of plasmablasts are typically negative for CD138 and variably positive for CD20 and CD79a. IRF4/ MUM1 are positive, and despite lack of clonal restriction at the DNA level, they are positive for IgM k and lack j light chains. The plasmablasts are strongly positive for HHV8 LANA and in addition may express vIL-6. The term microlymphoma has been eliminated from the 2016 revision of the WHO since these are not clonal neoplasms and do not necessarily progress to lymphoma. In some cases, the blasts continue to proliferate, progressing to large aggregates, which grow independent of follicles until they efface the normal architecture meeting criteria for a diagnosis of lymphoma. The DLBCL cells resemble the plasmablasts in MCD in exhibiting variable positivity for B-cell markers and usually failing to express CD79a. They are variably positive and often negative for plasma cell markers, including CD38 and CD138, and lack activation markers such as CD30 but are IRF4/MUM1þ. 32 They are EBV-and express IgM with light chain restriction, which is k in MCD but may be k or, infrequently, j in the lymphomas. The individual plasmablasts in MCD are polyclonal, while the plasmablastic aggregates may be poly-or oligoclonal or may contain weak dominant clones. Development of frank lymphoma is characterized by clonal immunoglobulin gene rearrangements. It is interesting to note, however, that in this case, the plasmablasts in the plasmablast aggregates were found to contain a MYC rearrangement based on fluorescence in situ hybridization (FISH) analysis, indicative of clonality and which may portend progression to frank lymphoma. Figure 1 (courtesy of Dr John Goodlad) illustrates the progression of MCD with individual blasts to larger aggregates (previously called microlymphomas) and finally HHV8þ DLBCL.
GLPD
GLPD occurs in HIV-immunocompetent individuals and is characterized by HHV8þ large atypical cells with immunoblastic, anaplastic, or plasmablastic features, which infiltrate and replace germinal centers as illustrated by cases SH2015-27 and -358. The atypical cells may extend into the interfollicular regions, causing confusion with large cell lymphoma. The plasmablastic cells are usually negative for CD20 and CD138 but positive for IRF4/MUM1 with monotypic j or k light chain expression, although the two cases submitted to the workshop (cases SH2015-27 and 358) either did not express monotypic light chains or lacked immunoglobulin expression. In addition to expression of LANA, the atypical cells are positive for EBV-encoded small RNAs (EBER) and vIL-6 (cases SH2015-27 and 358). Although the cells often express monotypic immunoglobulin, they have a poly-or oligoclonal pattern of immunoglobulin gene rearrangements. In addition to somatic mutations, there is intraclonal variation in the rearranged immunoglobulin genes, suggesting origin from germinal center B cells. 5 Although cases of GLPD usually respond to treatment, there are rare reported cases that progressed to high-grade HHV8þ EBVþ lymphoma. 33 Similarly, there are reports of unique cases intermediate between HHV8þ lymphoma and GLPD, 34, 35 indicating that there may be a wider spectrum of HHV8þ lymphoid proliferations than generally described. Case SH2015-358 was from a 60-year-old immunocompetent patient whose lymph node biopsy specimen showed the typical features of GLPD in 2013 and again in 2014. The patient had an indolent clinical course with persistence of lymphadenopathy. Cytogenetic studies from the 2014 biopsy specimen demonstrated trisomy 3 in two of 20 cells, which was not considered diagnostic of a malignant process in this case. Although DNA analysis for B-cell clonality was not performed, monotypia was not identified by immunophenotypic studies, in contrast to what is usually reported in the literature. The patient refused treatment and nearly a year after the initial diagnosis appears to have stable lymphadenopathy without significant symptomology, a clinical course that is consistent with GLPD.
The differential of GLPD includes EC-PEL (see below; Image 4 and Table 1 ). GLPD is localized to lymph nodes, which generally show retention of overlying architecture. Unlike PEL, GLPD arises from germinal center B cells, and the proliferating cells tend to be positive for immunoglobulin j or k light chains. However, caution is advised as the number of studied GLPD cases in the literature is small, and exceptions, as exemplified by cases SH2015-27 and -358, may occur. As noted above, there are exceptional cases with features intermediate between GLPD and HHV8þ lymphoma. 34 
PEL/EC-PEL
A DNA fragment was isolated from Kaposi sarcoma lesions using representational differential analysis in 1994 by Chang et al. 36 This DNA fragment was from the Kaposi sarcoma herpesvirus (HHV8), which is now known to be etiologically related to the development of all forms of Kaposi sarcoma. Soon after the discovery of HHV8, Cesarman et al 37 identified the virus in an unusual group of lymphomas seen preferentially in HIVþ individuals, which occurred primarily as effusions, lacked T-or B-cell lineage markers, but were composed of clonal B cells based on DNA analysis. 38 These lesions were initially called body cavity-based lymphomas but are now known as primary effusion lymphomas. These cases constitute a unique entity, which tend to arise in severely immunosuppressed individuals with a history of AIDS but can occur in HIV-individuals as well. 39 HIVþ patients with PEL are usually highly immunosuppressed with extremely low CD4 cell counts. However, there are a few reported cases where the CD4 count is high, and therefore a CD4 count more than 200 should not exclude the diagnosis. 40 Approximately 10 years after the initial description of PEL, a solid form of the disease, known as EC-PEL, was described, which is essentially identical to classic PEL, except for the lack of an effusion. [40] [41] [42] These lesions, both classic PEL and EC-PEL, by definition, are HHV8þ, and about 75% of the HIVþ cases are also EBVþ, with the incidence of EBV coinfection lower in other patient populations. 30, 40, 43 These neoplasms, although usually negative for B-cell lineage markers, such as CD19, CD20, PAX5, and surface immunoglobulin, and the germinal center markers CD10 and BCL6, express markers of terminal B-cell differentiation such as MUM1, Blimp1 (like the plasmablasts in MCD), CD138, and CD38 (in contrast to the plasmablasts in MCD) and are usually CD30 and epithelial membrane antigen (EMA) positive as well (see Table 1 A relatively large number of PELs/EC-PELs were submitted to the workshop (23 specimens from 18 patients). These cases were preferentially from HIVþ patients but also arose in HIV-individuals, including two who were posttransplant. These EC-PELs that occur in HIV-patients can lead to diagnostic difficulties as both EC-PELs (cases SH2015-309 and SH2015-446) and GLPDs (cases SH2015-27 and SH2015-358; Image 4) are composed of morphologically similar immunoblastic/ plasmablastic/anaplastic-appearing cells. Although immunophenotypically, these two lesions are reportedly different, in that EC-PELs are classically CD138þ and only infrequently express cytoplasmic immunoglobulin 30, [56] [57] [58] while GLPDs usually lack CD138 expression but are positive for cytoplasmic immunoglobulin, 33, 59 approximately two thirds of the EC-PELs submitted to the workshop were CD138-, and one of submitted GLPDs was immunoglobulin light chain negative, suggesting care must be taken when relying only on morphology and phenotype (Table 1) . Genetically, however, the EC-PELs are monoclonal lesions while the GLPDs are polyclonal or oligoclonal, 40, 59 characteristics that are highlighted by the submitted cases (eg, GLPD in case SH2015-27 and EC-PEL in case SH2015-309).
There are several caveats to remember about PEL/ EC-PEL:
1. Although PEL/EC-PELs occur preferentially in HIVþ individuals, they can also occur in other patients, including some who have no known cause for immunodeficiency. [60] [61] [62] [63] This is highlighted by case SH2015-446 and case SH2015-295. In case SH2015-446, the patient was a 72-year-old man with mediastinal and iliac lymphadenopathy and no known cause of immunosuppression. Biopsy specimen of an iliac lymph node showed an EBERþ, HHV8þ, EMAþ, and MUM1þ EC-PEL. The patient from case SH2015-295 was a 65-year-old bilateral lung transplant recipient who was taking azathioprine, cyclosporine, and prednisolone. Six months after transplant, he developed Kaposi sarcoma and later bilateral pleural effusions. Subsequent examination of the effusion showed neoplastic cells phenotypically and genetically similar to those of classic PEL in HIVþ patients. 39 2. Not all PELs present as effusions in the pleural, pericardial, and abdominal cavities and can occur in other "cavities," including in the space surrounding breast implants, in the cerebrospinal fluid, and in the peripheral blood, as shown by case SH2015-369 from a 59-yearold HIVþ positive man. 40, 63, 64 3. Not all effusions are PELs. A variety of B-cell neoplasms (as described below) can occur as an effusion, many of which are morphologically similar to PEL. [65] [66] [67] Several non-PEL effusion or effusion-like lymphomas were presented at this workshop, including some in unusual sites (see cases SH2015-394, 300, 463, 324, 436, and 189). While PEL should be considered in the differential, the lack of HHV8 positivity clearly indicates that these lesions should be classified as another entity.
Effusion-Based DLBCL HHV8-
The term PEL is restricted to cavity-based lymphomas in which the neoplastic cells are infected with HHV8. Other lymphomas, which are HHV8-, can uncommonly present as neoplastic effusions and should not be confused with PEL. The term PEL-like lymphoma, which has been applied to these cases because of cytologic overlap, is confusing and is best avoided. 68 Case SH2015-300 is an example of an HHV8-pleural-based lymphoma with cytology and phenotype resembling PEL but which was HHV8-. The patient was a 44-year-old woman taking highly active antiretroviral therapy (HAART) therapy for HIV who had an undetectable viral load. In addition to pleural effusions and ascites, she had multiple enlarged nodes on imaging. Axillary lymph node and bone marrow biopsy specimens were negative for lymphoma. Thoracentesis revealed large pleomorphic malignant cells with prominent nucleoli, amphophilic cytoplasm, and cytoplasmic vacuoles. Flow cytometry was positive for CD45 and CD38 but negative for B-cell markers and immunoglobulins. EBV EBER was positive, and HHV8 LANA was negative. There was a complex karyotype in addition to abnormalities involving MYC (t(8;14)(q24;q32) and immunoglobulin heavy locus (IGH)/MYC fusion by FISH) that are not seen in PEL. Effusion-based DLBCL in the absence of HHV8 infection is characteristically seen in association with longstanding chronic inflammation and associated with EBV. Pyothoraxassociated lymphoma (PAL) is considered the prototypic form but has unique characteristics. 69 PAL was first described in Japan in patients with longstanding artificial pneumothorax and pyothorax after treatment for pulmonary tuberculosis. Similar lymphomas have been described with chronic inflammation from osteomyelitis, foreign material such as surgical mesh implants, and cardiac prosthetic valves, among others. Like cases of PAL, these lymphomas have a non-germinal center B-cell immunophenotype and EBV infection latency III, and they usually remain localized. The pathogenesis may be related to longstanding chronic inflammation in a confined compartmentalized space, resulting in localized immune impairment and proliferation of EBV-infected cells. 70 Cytogenetically, these are complex neoplasms with frequent abnormalities involving MYC. DLBCL associated with chronic inflammation is frequently immunoblastic or anaplastic and related to DLBCL NOS rather than PEL. In addition to chronic inflammation, similar lymphomas occur in patients with medical conditions leading to fluid overload, such as patients with liver disease and ascites. This is illustrated by case SH2015-394. This case was included in a series of HHV8-effusion-based lymphomas. 71 The patient was a 45-year-old man with alcoholic cirrhosis, following an orthotopic liver transplant and increasing abdominal distention due to ascites. There were no mass lesions and the patient was negative for HIV but positive for hepatitis B and C. Cytology of the malignant cells revealed large pleomorphic cells with an immunoblastic or plasmablastic appearance and vacuolated amphophilic cytoplasm. In addition to expressing CD45 and CD138, the cells were positive for MYC by immunohistochemistry and EBV EBER. HHV8 was negative, as was expression of multiple B-cell markers, and flow cytometry revealed intracellular j light chain restriction.
Unlike PEL and PAL, the EBVþ KSHV-effusionbased lymphomas are not well characterized and may be heterogeneous in their clinical and pathologic features, particularly as there is no defining genomic abnormality that has been implicated in the pathogenesis. In general, effusion-based B-cell lymphomas of this type tend to occur in older male patients (median 70 years) with frequent preexisting conditions leading to fluid overload states, particularly heart failure and cirrhosis. Unlike PEL, most cases express B-cell markers. Interestingly, there may be an association with chronic hepatitis C infection, which has been documented in up to 30% of cases. The cells tend to be pleomorphic and are frequently plasmablastic or immunoblastic, but cases with a Burkitt-like appearance have also been described. 71 They have a complex karyotype with no recurrent chromosomal abnormalities, and prognosis is variable but generally more favorable than PEL. It is suggested that persistent antigenic stimulation by chronic inflammation and viral infection, including EBV and hepatitis C virus, triggers intraperitoneal B-cell expansion in an immune-sequestered site, leading to escape of immune surveillance and clonal expansion of neoplastic cells.
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Plasmablastic Lymphoma in Immunodeficiency and Nonimmunodeficiency Settings
Plasmablastic lymphoma is characterized by a proliferation of large malignant lymphoid cells resembling plasmablasts or immunoblasts. Important for the definition is the phenotype, generally negative for CD20 and positive for CD138, CD38, and IRF4/MUM1, indicating origin from a proliferating B cell that has switched to the plasma cell gene expression program. Plasmablastic lymphoma was first described in the oral cavity of HIV-infected individuals, 74 and this variety is now known as the "oral mucosa type" of plasmablastic lymphoma. Although the oral cavity is the most common site at presentation, it may be seen at other sites. 29 There may be different pathogenetic mechanisms contributing to the development of plasmablastic lymphomas in different immunologic settings. 75 Other cases have more obvious plasmacytic differentiation and may resemble plasmablastic myeloma. The plasmablastic phenotype may also occur in other B-cell lymphomas such as anaplastic lymphoma receptor tryosine kinase-positive B-cell lymphoma, but these are not included in this category.
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Case SH2015-94 is an example of the oral cavity type of plasmablastic lymphoma. The patient was a 49-year-old HIVþ male patient who had a mass lesion of the gingiva. He was severely immunosuppressed with a CD4/CD8 ratio of 0.1 and an HIV viral load of 1,061 copies/mL. Biopsy specimen of the oral cavity mass revealed sheets of large immunoblastic cells with prominent nucleoli and basophilic cytoplasm. The phenotype was characteristically negative for B-cell markers, including CD19, CD20, and PAX5, but positive for the plasma cell marker CD138 and for IRF4/ MUM1 Table 2 . In this case, MYC was positive by immunohistochemistry in a large percentage of the cells, as was in situ hybridization for EBV EBER. There was no MYC translocation detected by break-apart FISH. HIV-related plasmablastic lymphoma usually presents in extranodal sites, with the majority in the oral cavity or jaw, but also in other locations such as the gastrointestinal tract, skin, and soft tissues. 77 Lymph node involvement is less frequent.
Clinical stage at presentation is most often stage III or IV, and bone marrow involvement is common. Improved survival has been reported in patients treated with combination chemotherapy and antiretroviral therapy. 77 The patient described in case SH2015-94 has been in remission more than 5 years after his initial diagnosis. Favorable outcomes are associated with low stage at diagnosis, younger age group, oral location, and the absence of MYC/IgH rearrangements. EBV is positive in most cases of plasmablastic lymphoma, particularly in patients with AIDS and other forms of immunosuppression. The latency pattern in patients with HIV is usually type I with expression of EBER, EBV nuclear antigen 1, negative for EBV nuclear antigen 2 and EBV latent membrane protein 1, while latency pattern III may be seen in the posttransplantation setting. 75, 78 MYC translocations are seen in over 50% of cases and may be important for the pathogenesis. The genotype is usually complex with rearranged immunoglobulin genes among other abnormalities. Plasmablastic lymphoma in the non-HIV-infected population has a more variable appearance and clinical presentation. 75 These may have nodal presentation and different degrees of plasmacytic differentiation and are less frequently associated with EBV. 79 Case SH2015-108 is from a 28-year-old male patient treated with an allogeneic stem cell transplant for lymphoblastic leukemia. Six years after the transplant, he developed a soft tissue mass in the right knee with infiltration into the tibia. Biopsy specimen revealed sheets of plasmablasts with oval nuclei, prominent nucleoli, and amphophilic cytoplasm. Immunohistochemical stains for B-cell markers were negative, but the malignant cells were strongly positive for CD138, IRF4/MUM1, and MYC. EBV EBER was negative, as has been described in 25% to 40% of plasmablastic lymphomas posttransplant. 75 FISH with break-apart probe showed evidence of a MYC translocation plus extra copies of MYC. Molecular analysis demonstrated two distinct clonal B-cell populations of donor origin. Plasmablastic lymphomas occurring in the setting of iatrogenic immunosuppression, including following transplantation, is characterized by phenotypic evidence of plasmacytic differentiation with variable loss of B-cell markers, including CD20 and PAX5, and expression of plasma cell markers, including CD38, CD138, IRF4/MUM1, VS38c, Blimp1, and XBP-1. Cytoplasmic immunoglobulin is variably present in about half or the cases. 75 MYC and p53 are commonly overexpressed, and MYC translocations are seen in 50% to 70% of the cases. EBV positivity is seen in 50% to 80% of cases, usually latency type I, rarely type III. Case SH2015-32 illustrates the difficulties in differential diagnosis between plasmablastic lymphoma and myeloma, a problem that was also recognized in a previous workshop. 80 The patient was a 34-year-old HIVþ woman with a scalp mass and lytic lesions in the right humerus. Bone marrow biopsy specimen revealed sheets of plasmacytoid blasts with large nuclei, prominent often central nucleoli, and plasmacytoid cytoplasm. Cells were positive for CD138 and MYC by immunohistochemistry, as well as EBV EBER by in situ hybridization (ISH). Ki-67 revealed a high proliferation rate. Serologic studies revealed high titers of EBV (1,800 IU/mL) and HIV copies (51,084 copies/mL). Cytogenetic studies with a myeloma panel did not detect additional aberrations, including absence of hyperdiploidy, cyclin D1/IgH rearrangement, 13q deletion, or deletion of TP53. After treatment with combination chemotherapy, autologous stem cell transplant, and HAART, she developed a soft tissue mass in the left arm, which also revealed plasmablastic cells on fine-needle aspirate. Cells were positive for EBV EBER by ISH, and FISH revealed a MYC/IgH rearrangement. In this case, separation from myeloma was particularly problematic because of the presence of lytic bone lesions.
Features favoring plasmablastic lymphoma in this case included the background of immunodeficiency, the presence of EBV, the morphologic features resembling B immunoblasts, and the high Ki-67 proliferation rate. Also, cytogenetic studies were negative for myeloma-related abnormalities and positive for MYC rearrangements. Staining for CD56 and cyclin D1, more frequent in myeloma than plasmablastic lymphoma, was absent in this case. The proliferation rate as determined by staining for Ki-67 is generally low in myeloma in comparison with plasmablastic lymphoma. 81 Clinical findings may be required to differentiate between myeloma and plasmablastic lymphoma, particularly in the bone marrow. With the exception of HIVþ patients and those with other forms of immunodeficiency, late-stage disease with bone marrow involvement is uncommon in plasmablastic lymphoma. Paraproteins may present in association with plasmablastic lymphoma, but this occurs in a minority of cases. MYC translocation has been associated with tumor progression in myeloma, and dysregulation of MYC may be a common genetic mechanism that imparts plasmablastic morphology and aggressive clinical course to B-cell neoplasms at a later stage of differentiation.
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Plasma Cell Neoplasms in the Immunodeficiency State, Including Plasmacytoma, Myeloma, and Plasma Cell Leukemia
Plasma Cell Neoplasms
Myeloma and other mature plasma cell neoplasms are uncommonly associated with immunosuppression. The risk of plasma cell neoplasms following transplant is estimated at 1.8 times that of the general population, 83 and plasmacytomas comprise about 4% of cases of PTLD. Association with EBV is also variable (38%-78%) but less common than in most other forms of PTLD. 84 As with other types of PTLD, the risk is greater in patients who are EBV seronegative prior to transplantation. Other risk factors include older age at transplantation. 83, 85 Plasma cell neoplasms usually occur late, 3 to 8 years following transplantation. Plasmacytomas are usually extranodal and may involve the skin or other sites, including the transplanted organ such as the kidney or heart in cardiac transplants. In addition to reduction of immunosuppression, treatment options include local therapy (radiation and surgery), chemotherapy regimens similar to those used in myeloma, and newer agents such as lenalinomide. 86 However, these lesions in the postsolid organ transplant setting have been found to be associated with a relatively good clinical outcome. 87 Case SH2015-209 was a 51-year-old male patient who received an unrelated donor bone marrow transplant following treatment for acute monoblastic leukemia. Within 2 months, he developed inguinal lymphadenopathy and was diagnosed with polymorphic B-cell lymphoproliferative disorder, EBVþ, posttransplantation. One week after this biopsy, he developed plasma cell leukemia characterized by a WBC count of 13.4 Â 10 3 /lL and 20% plasma cells. In addition to serum free light chains and Bence Jones protein, serum protein electrophoresis revealed an IgA k M-protein of 4.5 g/dL. Bone marrow biopsy specimen revealed 50% plasma cells, including sheets positive for CD138 and k light chains. This case is unusual in occurring soon after transplantation and rapid progression to plasma cell leukemia. A similar case of a patient who developed plasma cell leukemia was recently described in a cardiac transplant patient less than 1 month following an allograft. 3 Even with clinical information, it may not be possible to differentiate between plasmacytoma and myeloma in this setting. Myeloma cases may more frequently express CD56 and CD117 and are less frequently positive for EBV, but exceptions may be encountered.
Effusion-Based Plasmablastic Lymphoma, HHV8-
Plasmablastic lymphoma, HHV8-causing an effusion is a rare entity, while primary effusion-based plasmablastic lymphomas have been infrequently described in the literature, even when using a wide definition of effusion. 65, 79, [88] [89] [90] [91] [92] [93] [94] [95] [96] Several cases exhibiting plasmablastic morphology but occurring in fluids were submitted to the workshop, including two cases discussed above (cases SH2015-300 and 394). These latter cases occurred in the posttransplant setting as did case SH2015-463, a patient who had undergone both a kidney and pancreas transplants. In this case, the patient developed subcutaneous nodules 4 years after her most recent transplant, which on biopsy specimen were composed of EBVþ, monotypic IgA j-positive lymphoplasmacytic cells. A bone marrow at the time showed scattered EBVþ cells but no large plasma cell infiltrate. A year later, after a good response to treatment, a breast nodule was biopsied that showed sheets of EBVþ, IgA jpositive plasma cells, this time consistent with a plasmacytoma. Two years later, the patient developed progressive dyspnea and had bilateral pleural effusions but no lymphadenopathy or mass lesions. Evaluation of the effusion showed pleomorphic, plasmablastic-appearing cells consistent with plasmablastic lymphoma. The cells were EBVþ and cytoplasmic j light chain restricted, which by PCR analysis contained clonal B-cell rearrangements identical to the previous breast nodule. Plasmablastic PTLDs, like plasmacytoma-like PTLDs, are rare, accounting for 4% to 6% of all plasmablastic lesions. 78 However, progression from plasmacytoma to plasmablastic lymphoma is extremely unusual and only rarely reported in the literature. A recent case report of this occurring in an immunocompetent patient 97 showed that the progression was associated with increased numbers of EBVþ cells, an increased proliferation rate, and increased c-MYC protein expression, the latter two findings similar to what was seen in this case. In addition, in case SH2015-463, p53 expression, not seen in the plasmacytoma, was identified in the plasmablastic lesion. Thus, the acquisition of additional genetic abnormalities in this EBVþ lesion most likely resulted in a more aggressive disease process. 81 
Conclusions
This session addressed the broad spectrum of cases of immunodeficiency-related lymphoproliferative disorders with plasmablastic differentiation that were submitted to the workshop. The entities discussed ranged from plasmablastic Spectrum ranges from marginal zone-like lymphoma to plasmacytoma to plasmablastic lymphoma and plasma cell leukemia, sometimes in the same patient Plasmablastic lymphomas differ in different settings (immunocompetent vs HIV vs PTLD) Clinical features are important in making the correct diagnosis EBV and MYC are variably involved in different immunodeficiency settings CD56, CD117, and myeloma FISH are helpful in separating blastic myeloma from plasmablastic lymphoma PL in the immunodeficiency and nonimmunodeficiency setting
Phenotype is important for the definition, generally negative for CD20 and positive for CD138, CD38, and IRF4/MUM1 Although the oral cavity is a common site of presentation, particularly in association with HIV, PL may occur at other sites In the non-HIV population, plasmablastic lymphoma has a more variable appearance and clinical presentation Cases with marked plasmacytic differentiation may resemble plasmablastic myeloma and be difficult to differentiate, even with clinical information EBV is positive in most cases, particularly in patients with AIDS, and MYC translocations are seen in over 50% of cases proliferations that overlapped with myeloma/plasmacytoma to plasmablastic neoplasms presenting in extranodal sites and as malignant effusions. EBV was variably involved in the different immunodeficiency settings while characteristically absent in others (eg, HHV8þ DLBCL NOS). Proliferations associated with HHV8 were highlighted and difficulties in the differential diagnosis discussed. A summary of the key features is found in Table 3 .
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